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WATER RESOURCES DEVELOPMENT PROJECT 
SAINT JOHN RIVER BASIN 
DICKEY-LINCOLN SCHOOL LAKES 
MAINE, USA AND QUEBEC, CANADA 
DESIGN MEMORANDUM NO. 4A 
GENERAL DESIGN (REVISED) 
A. PERTINENT DATA 
1. DICKEY DAM. 
a. Purpose. 
b. Location. 
State 
County 
River 
Distance from Fort Kent, Maine 
c. Streamflow. 
Average annual runoff 
Maximum discharge 
Minimum discharge 
Average annual discharge 
d. Reservoir. 
Drainage area 
Maximum operating level 
Minimum operating level 
Total storage 
Inactive storage) 
Useable storage) 
Water area at maximum operating 
level 
e. Embankments. 
North Dam 
Type: Rolled earth fill with rock fill protection on up-
stream face and processed gravel and cobbles on 
downstream face 
Multipurpose power 
Maine 
Aroostook 
Saint John 
28 miles 
3,309,300 acre-ft. 
87,200 cfs 
129 cfs 
4,600 cfs 
2,725 sq. mi. 
910 ft. msl 
868 ft. msl 
7,700,000 acre-ft. 
(4,800,000) 
(2,900,000) 
86,000 acres 
DICKEY DAM (Cont'd) 
Elevation, top of embankment 
Top width 
Length 
Maximum height above streambed 
Maximum base width 
Slope, upstream above Elev. 760 ft. msl 
Slope, upstream below Elev. 760 
Slope, downstream above Elev. 760 
Slope, downstream between Elev. 760 
and 630 
Slope, downstream below Elev. 630 
South Dam 
925 ft 
30 ft 
3,860 ft 
335 ft 
2,240 ft 
1 on 2.75* 
1 on 4 
1 on 2.75 
1 on 4 
1 on 2.5 
msl 
Type: Rolled earth fill with rock fill 
stream face and processed gravel 
downstream face 
Elevation, top of embankment 
Top width 
Length 
Maximum height 
Maximum base width 
Slope, upstream 
Slope, downstream above Elev. 
Slope, downstream below Elev. 
f. Penstock Headworks 
protection on up-
and cobbles on 
650 ft. 
650 
msl 
Type: Concrete non-overflow section with 
selective withdrawal gate structure 
Elevation, top of wall 
Top width 
Length 
Invert elevation 
Invert elevation 
Selector gates: 
Tractor gates: 
Bulkhead gates: 
at intake 
at penstock 
Number 
Size 
Number 
925 ft 
30 ft 
4,380 ft 
280 ft 
,750 ft 
on 3 
on 3 
on 2.5 
msl 
925 
110 
560 
801 
8 1 0 
16 
8 
ft. 
ft. 
ft. 
ft. 
ft. 
msl 
Size 
Number 
Size 
msl 
msl 
(initial) 
(future) 
20 ft. wide x 86 ft. high 
4 (initial) 
2 (future) 
21.25 ft. wide x 27 ft. high 
4 (initial) 
2 (future) 
21.25 ft. wide x 27 ft. high 
*A11 slopes expressed in ratio of vertical to horizontal dimension 
2 
DICKEY DAM (Cont'd) 
g. Non-overflow Wall 
Type: 
Elevation, top of wall 
Top width 
Length 
Maximum height 
Slope, upstream 
Slope, downstream 
Grout Gallery 
Spillway 
Type: 
h. 
J. 
Concrete Gravity Wall 
925 ft. msl 
30 ft. 
830 ft. 
145 ft. 
12 on 1 
2 on 1 
6 ft. wide x 8 ft high 
Uncontrolled, concrete ogee overflow with converging 
chute channel 
Crest elevation 
Crest length (net-excludes piers) 
Maximum design surcharge 
Design discharge 
Diversion Works - Low Level Outlet Works 
910 ft. msl 
600 ft. 
8.8 ft. 
60,000 cfs 
Type: Concrete-lined tunnel with mid-tunnel control 
Diversion tunnel: Size (inside diam.) 26 ft. 
Length 2,170 ft. 
Invert Elev. at Intake 589 ft. msl 
Access tunnel: Size (inside diam.) 14 ft. 
Length 750 ft. 
Bulkhead gate: Number 1 
Size 26 ft. x 26 ft. 
Operating gates: Number 6 
Emergency (3) 
Service (3) 
Size 5 ft. wide x 10 ft. high 
Type Hydraulically-operated 
si ide 
Capacity of tunnel, diversion period 33,000 cfs 
Capacity of gates (w/spillway crest head) 19,000 cfs 
Outlet Works - Upper Level 
Type: Concrete-lined tunnel with upstream gate tower 
Tunnel: Size (inside diam.) 26 ft. 
Length 970 ft. 
Invert Elev. at Intake 700 ft. msl 
Bulkhead gate: Number 
Size 
1 
7.5 ft. wide x 15 ft. high 
3 
DICKEY DAM (Cont'd) 
Operating gates: Number 
Emergency 
Service 
Size 
Type 
6 
3) 
3) 
7.5 ft. wide x 15 ft. high 
Hydraulically-operated 
si ide 
Capacity of gates (w/spillway crest head) 32,000 cfs 
k. Power Plant 
Powerhouse: 
Penstocks: 
Type 
Initial Installation 
Number 
Type 
Size (inside diam.) 
Length, total 
Turbines/Generators: Number 
Type 
Penstocks: 
Future Installation 
Number 
Type 
Size 
Length, total 
Turbines/Generators: Number 
Type 
Design Head (Gross) 
Rated Head (Gross) 
Indoor type, concrete 
Steel pipe 
27 ft. 
3,100 ft. 
3-Francis turbines 
direct-connected to 
190,000 KW, 3 phase, 
60 cycle generators 
(144 RPM) 
1-Francis pump/turbine 
direct-connected to 
190,000 KW, 3 phase, 
60 cycle, generator/motor 
(85.7 RPM) 
Steel pipe 
27 ft. 
1 ,400 ft. 
Francis pump/turbine 
direct-connected to 
190,000 KW, 3 phase, 
60 cycle, generator/motor 
(85.7 RPM) 
295 ft. 
248 ft. 
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Proposed Nameplate Capacity: 
Initial Installation 
3 Conventional Units @ 190,000 KW 
1 Reversible Unit G 190,000 KW 
Total Initial 
Future Installation 
2 Reversible Units @ 190,000 KW 
570,000 KW 
190,000 KW 
760,000 KW 
380,000 KW 
Total Ultimate Capacity 1,140,000 KW 
Per Unit Hydraulic Capacity : 
Generating @ Design Head 
Pumping @ Average Head 
9,500 cfs 
8,000 cfs 
1. Principal Quantities - North and South Dams 
Common Excavation 
Rock Excavation 
Earth Fill 
Rock fill and slope protection 
Concrete 
LINCOLN SCHOOL DAM 
a. Purpose 
Location 
State 
County 
River 
Distance from Fort Kent, Maine 
Distance downstream from Dickey Dam 
Streamflow 
Average annual runoff 
Maximum discharge 
Minimum discharge 
Average annual discharge 
8,520,000 c.y. 
4,950,000 c.y. 
53,940,000 c.y. 
2,130,000 c.y. 
630,000 c.y. 
Stream flow reregulation, 
hydroelectric power, 
lower pool storage for 
pump back. 
Maine 
Aroostook 
Saint John 
17 miles 
11 miles 
4,780,300 acre-ft. 
110,000 cfs 
220 cfs 
6,600 cfs 
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LINCOLN SCHOOL DAM (Cont'd) 
c. Reservoir 
Drainage area 4,086 sq. mi. 
Initial Ultimate 
Maximum operating level 612 620 ft. msl 
Minimum operating level 595 590 ft. msl 
Total storage 67,150 86,355 acre-ft 
Inactive storage (34,700) (27,265) 
Useable storage (32,450) (59,090) 
Area at maximum operating 
level 2,240 2,620 acres 
e. Embankment 
Type: Rolled earth fill with rock slope protection, processed 
gravel and cobbles on upstream face and processed gravel 
and cobbles on downstream face 
Elevation, top of embankment 
Top width 
Length 
Maximum height above streambed 
Maximum base width 
Slope, upstream above Elev. 625 msl 
Slope, upstream between Elev. 625 
and 590 
Slope, upstream between Elev. 590 
and 560 
Slope, upstream below Elev. 560 
Slope, downstream above Elev. 625 
Slope, downstream between Elev. 625 
and 560 
Slope, downstream below Elev. 560 
Spillway 
Type: 
Gates: 
Sill elevation 
Elevation, top 
Maximum design 
Design discharge 
Number 
Type 
Size 
of gates 
surcharge elevation 
630 ft. msl 
40 ft 
1 ,520 ft 
90 ft 
670 ft 
1 on 2 
1 on 3 
1 on 4 
1 on 6 
1 on 2 
1 on 3 
1 on 2.5 
Gated 
4 
Ta inter 
60 ft. wide x 50 ft. 
570 ft. msl 
620 ft. msl 
625 ft. msl 
318,500 cfs 
high 
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g. Power Plant 
Powerhouse: Type 
Turbi nes/Generators: Number 
Type 
Design Head (Gross) 
Rated Head (Gross) 
Proposed Nameplate Capacity 
2 @ 30,000 KW 
1 @ 10,000 KW 
TOTAL 
Total Hydraulic Capacity 
Minimum Release (Instantaneous) 
Indoor type, concrete 
Kaplan turbines direct-
connected to 3 phase, 
60 cycle generators -
2 rated at 30,000 KW 
(94.7 RPM) and 1 rated 
at 10,000 KW (163.6 RPM) 
64 ft. 
50 ft. 
60,000 KW 
10,000 KW 
70,000 KW 
16,000 cfs 
1,000 cfs 
h. Principal Quantities - Lincoln School Dam 
Common Excavation 780,000 c.y. 
Rock Excavation 1,573,000 c.y. 
Earth fill 1,214,000 c.y. 
Rock fill and slope protection 242,000 c.y. 
Concrete 94,000 c.y. 
3. DIKES 
Falls Brook Dike 
Type: Rolled earth fill with rock slope protection and gravel 
fill on upstream face and rock slope protection and rock 
fill on downstream face 
Elevation, top of embankment 925 ft. msl 
Top width 25 ft. 
Length 3,450 ft. 
Maximum height 141 ft. 
Minimum base width 840 ft. 
Slope, upstream 1 on 3 
Slope, downstream 1 on 2.5 
Embankment volume 2,264,000 c.y. 
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DIKES (Cont'd) 
Hafey Brook Dike 
Type: Rolled earth fill with rock slope protection and gravel fill 
on upstream face and rock slope protection and rock fill on 
downstream face 
Elevation, top of embankment 924 ft. msl 
Top width 25 ft. 
Length 2,150 ft. 
Maximum height 62 ft. 
Maximum base width 390 ft. 
Slope, upstream 1 on 3 
Slope, downstream 1 on 2.5 
Embankment, volume 985,000 c.y. 
South Dike 
Type: Rolled earth fill with rock fill protection on upstream 
face and processed gravel and cobbles on downstream face 
Elevation, top of embankment 924 ft. msl 
Top width 25 ft. 
Length 1,170 ft. 
Maximum height 15 ft. 
Maximum base width 120 ft. 
Slope, upstream 1 on 3 
Slope, downstream 1 on 2.5 
Embankment volume 58,300 c.y. 
Cunliffe Brook Dike 
Type: Rolled earth fill with rock fill on upstream face and 
select gravel and cobbles on downstream face 
Elevation, top of embankment 924 ft. msl 
Top width 25 ft. 
Length 1,050 ft. 
Maximum height 26 ft. 
Maximum base width 170 ft. 
Slope, upstream 1 on 3 
Slope, downstream 1 on 2.5 
Embankment volume 64,600 c.y. 
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Campbell Brook Dike 
Type: Rolled earth fill with rock fill on upstream face and 
select gravel and cobbles on downstream face 
Elevation, top of embankment 
Top width 
Length 
Maximum height 
Maximum base width 
Slope, upstream 
Slope, downstream 
Embankment volume 
924 ft. msl 
25 ft. 
700 ft. 
9 ft. 
73 ft. 
1 on 3 
1 on 2.5 
16,600 c.y. 
REAL ESTATE 
Estimated Lands in Fee (U.S. only) 
Improved properties 
121,680 acres 
256 
RELOCATIONS 
State and local highways 
Cemeteries: 
Telephones and electric lines 
8.9 miles 
5 (281 graves total) 
8 miles 
6. ESTIMATED PROJECT COSTS 
01. Lands and Damages $ 32,300,000 
02. Relocations 7,700,000 
03. Reservoir 32,000,000 
04. Dams 243,400,000 
07. Power Plants 169,000,000 
08. Roads and Bridges 2,500,000 
14. Recreation 950,000 
18. Cultural Resources Preservation 900,000 
19. Buildings, Grounds and Utilities 1 ,750,000 
20. Permanent Operating Equipment 900,000 
30. Engineering and Design 23,900,000 
31. Supervision and Administration 28,700,000 
TOTAL ESTIMATED PROJECT COST (CORPS) $544,000,000 
TOTAL ESTIMATED TRANSMISSION COST (DOI) 146,300,000 
TOTAL $690,300,000 
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ECONOMIC ANALYSIS 
a. Initial Development 
Annual Benefits 
Annual Costs 
Benefit-to-Cost 
Ratio 
b. Ultimate Development 
Annual Benefits 
Annual Costs 
Benefit-to-Cost 
Ratio 
CONSTRUCTION PERIOD 
3-1/4% 
77,969,000 
37,696,000 
2.1 to 1 
100,905,000 
48,282,000 
2.1 to 1 
6-3/8% 
78,930,000 
63,586,000 
1.2 to 1 
97,202,000 
73,756,000 
1.3 to 1 
7.5 years 
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B. INTRODUCTION 
1. PURPOSE AND SCOPE 
This design memorandum presents for review the revised general 
plan and data for the Dickey-Lincoln School Lakes project, Maine, 
U.S.A. and Quebec, Canada to provide the basis for preparation of 
detailed design memoranda, plans and specifications. 
A General Design Memorandum was previously approved in August 
1967 prior to termination of project planning in the fall of 1967 
due to lack of further appropriations. Preconstruction planning 
resumed in the fall of 1974. During the seven year break in project 
activity, numerous new water resource policies, procedures and 
criteria have evolved through legislative and executive actions. 
This document presents revisions to the basic project plan 
and related data included in the 1967 General Design Memorandum 
reflecting current water resource requirements. This memorandum 
serves as a functional design document and 1s presented 1n Phase II 
level of detail. However, 1n view of the long period of Inactivity, 
Phase I features have also been incorporated for continuity of 
project information. 
C. PROJECT AUTHORIZATION 
2. PROJECT AUTHORIZATION 
Dickey-Lincoln School Lakes was authorized by Section 204 of 
the Flood Control Act of 1965, Public Law 89-298, 89th Congress, 
27 October 1965, which reads in part as follows: 
"The Dickey-Lincoln School Lakes project, St. John River, Maine, 
is hereby authorized as approved by the President on July 12, 1965, 
and substantially in accordance with the plans included 1n the 
report of the Department of the Interior and the Corps of Engineers, 
dated August 1964, which is a supplement to the July 1963 report of 
the International Passamaquoddy Tidal Power Project and Upper St. John 
River Hydroelectric Power Development, at an estimated cost of 
$227,000,000". 
No local cooperation requirements were included in the author-
izing document. 
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D. LOCATION OF PROJECT AND TRIBUTARY AREA 
3. GENERAL 
The Dickey-Lincoln School Lakes project is located on the upper 
St. John River in Aroostook County, northern Maine adjacent to the 
Canadian border. The project includes two dams, Dickey and Lincoln 
School, located approximately 28 and 17 miles, respectively up-
stream of the Town of Fort Kent, Maine. 
4. ST. JOHN RIVER BASIN 
The St. John River rises in Little St. John Lake in the extreme 
southwestern corner of the basin on the international boundary between 
Quebec, Canada and Maine. As the Southwest Branch, it flows in a 
general northerly direction along the boundary for about 38 miles 
and then through Maine for about 12 miles to its confluence with 
Baker Branch. From this point, as the main St. John River, the 
river flows in a general northeasterly direction through Maine for 
a distance of about 95 miles to the mouth of the St. Francis River, 
then easterly forming the international boundary for about 70 miles 
to Hamlin, Maine where it enters New Brunswick, Canada and flows for 
about 200 miles in a general southeasterly direction past Fredericton, 
New Brunswick to its mouth at St. John, New Brunswick on the Bay of 
Fundy. Its total length is 415 miles. 
The total fall in the river between its source at Little St. 
John Lake and Fort Kent is about 1,110 feet. The Dickey damsite 
is located one mile above the mouth of the Allagash River and 
13 miles above the mouth of the St. Francis River. The Lincoln 
School damsite is located on the St. John River, 11 miles down-
stream of the Dickey damsite. 
5. DRAINAGE AREA OF RESERVOIRS 
The St. John River basin has a total drainage area of 21,600 
square miles, located in northern Maine and in the adjacent Canadian 
Provinces of Quebec and New Brunswick, between the watersheds of the 
St. Lawrence River to the north and the Penobscot River to the south. 
Approximately 7,400 square miles are located in Maine. The upper 
St. John watershed above Fort Kent, Maine has a drainage area of 
5,960 square miles and above the Dickey and Lincoln School damsites 
drainage areas of 2,700 and 4,086 square miles, respectively. 
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The latest projections developed by NEPLAN are included in 
their New England Load and Capacity Report - 1976-1987 dated 
1 January 1977. Coincident winter peak demands are estimated to 
increase from the 14,700 mw level in 1976/77 to 25,700 mw in 
1987/88, or a growth of 11,000 mw. This represents a 75 percent 
increase over the present demand levels and equates to an annual 
compound growth rate of 5.4 percent. 
The experienced and projected New England winter loads for 
the period of late 1965 through late 1987 are graphically displayed 
in Figure 4A-1. 
Electric power demands in a system vary continuously with 
time. Demand patterns differ on a daily, weekly, seasonal and 
annual basis. This diversity of loads on a power system requires 
diverse types of generation each specifically designed to meet a 
particular segment or segments of the load, i.e. baseload, inter-
mediate and peak. Hydropower projects are especially well adapted 
for serving peak loads due to their ability to start quickly and 
make rapid changes in power output. 
(2) Flood Control. - Inundations of urban structures, over-
land flooding of potato cropland, and streambank erosion involving 
several types of land use, plus their related effects are the main 
flood control problems in the St. John River flood plain. The 
affected structures and lands are widely scattered along the river 
course in this rural region of the State of Maine. 
Urban flooding is focused on the commercial areas of the 
three largest towns (based on population) - Fort Kent, Madawaska, 
and Van Buren. All three sustained damage in the recent 1973 and 
1974 floods. Fort Kent is the principal site of damage as well as 
the location of the bulk of the residential losses in the flood 
plain. Regional transportation systems, particularly highways and 
railroads, have been severely impacted both during and after major 
inundations. Highway washouts and debris obstructions on roads 
situated along the St. John River amounted to 30 percent of all 
urban flooding losses, while railroad losses totaled 10 percent 
of the 1973 flood damages. A recurrence of the 1973 flood would 
cause an estimated $1.5 million in total urban losses. Average 
annual urban losses are estimated to be $505,000. 
Next in magnitude among flood-related problems in the basin 
is crop loss. Potato farmland along the St. John River between 
Allagash and Hamlin was subject to flooding of sufficient duration 
in 1973 to have caused varying damage to approximately 4,500 acres 
according to the U.S. Soil Conservation Service. In terms of the 
1973 flood (the record event except in the Fort Kent area where 1974 
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ice jams were an additional factor), average annual crop losses are 
conservatively estimated at $179,000. Flood-related debris cleanup, 
topsoil replacement, and conservation structure repairs constitute 
serious problems, but information available remains insufficient for 
quantification. Therefore, these flood-related problems are not 
represented in the above estimate of average annual losses. 
Bank erosion control and associated problems such as river 
pollution prevention constitute the third category of flood control 
need. Bank erosion caused by high velocity waterflows affects crop-
land, woodland, urban and idle land. The proposed project would 
reduce high-water flows and effect a reduction in these losses. 
River pollution due to sediment, fertilizer, and biocides stems 
from such bank erosion of cropland. The benefit from reducing these 
pollutants has not been quantified due to Inadequate information. 
The occurrence of successive floods in 1973 and 1974 of 
record levels accentuates the need for comprehensive flood control. 
(3) Recreation. - It was recognized in The International 
Passamaquoddy - Upper St. John River pre-authorization report of 
July 1963 that there were recreation benefits on the upper St. John 
River, but they were not evaluated in the study. In subsequent 
reports after Dickey-Lincoln School Lakes was authorized, the general 
consensus regarding recreation was that the reservoir area would be 
used as a semi-wilderness area with the impoundment providing a 
semi-wilderness lake with boat landings, rustic camp shelters and 
minimum sanitary facilities. 
Current recreation needs in northern Maine as discussed in 
the Maine Statewide Comprehensive Outdoor Recreation Plan indicate 
net deficiencies for additional regional park acreage in all three 
urban areas studied (Presque Isle/Caribou; Madawaska/Fort Kent; 
Houlton). The greatest deficiencies appear in opportunities for 
hiking, cross-country skiing, interpretive trails, bicycling, 
picnicking, camping, swimming, and canoe access. Other major consid-
erations are for the identification and protection of unique natural 
areas, historic sites, wild and scenic rivers, and the continued 
protection of the natural environment of the western portions of the 
region. 
The Northern Maine Regional Planning Commission, in their 
proposed recreation plan for Dickey-Lincoln School Lakes as discussed 
in Appendix A - "Recreation Resources", has determined three market 
area zones for the project: a day-use zone within 75 miles of Dickey 
Dam, a weekend-use zone within 150 miles, and vacation-use zone ex-
tending 500 miles from the general project area. 
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Residents of the day-use zone have indicated that fishing 
and hunting are preferred recreation activities and that preserving 
the natural environment of the area was important to them. Activity 
preferences of those residing in the weekend-use zone are primarily 
canoeing and hunting, with primitive camping and fishing often 
occurring in conjunction with canoeing. 
G. ALTERNATIVES 
8. GENERAL 
Dickey-Lincoln School Lakes provides a mix of benefits, namely 
power, flood control, recreation and increased electrical energy at 
downstream hydropower facilities. There is no feasible single 
structural alternative to the project that could provide generally 
the same mix of services to the same geographic constituency. 
Alternative multi-purpose projects similar to Dickey-Lincoln 
School Lakes have been evaluated over the years in studies for the 
New England-New York Inter-Agency Report (NENYIAC) of 1955 and 
investigations associated with tidal power potential at Passamaquoddy. 
An upper St. John River development was considered in the latter 
study as a source of power to firm the varying output of the tidal 
facilities. 
The most feasible site identified in the past studies was known 
as Rankin Rapids, located on the upper St. John River about two miles 
upstream of the present Lincoln School site. The Rankin Rapids 
impoundment, however, would have flooded the Allagash River. Growing 
demand for preservation of the Allagash River as a wilderness area 
resulted in abandonment of the site. The State of Maine enacted 
legislation in 1966 creating the Allagash Wilderness Waterway. The 
waterway is also included in the National Wild and Scenic Rivers 
System as authorized by the 1968 Wild and Scenic Rivers Act. These 
legislative actions preserve the Allagash River from its headwaters 
to its confluence with West Twin Brook, the latter about six miles 
upstream from the point where the Allagash River enters the St. John 
River. The Rankin Rapids site is therefore not a viable alternative. 
Further alternative sites were evaluated for Design Memorandum 
No. 1 - Site Selection dated April 1967. The most feasible alter-
native location was a site known as the Upper Site situated immed-
iately below the Dickey highway bridge about 1-1/2 miles upstream of 
the present Dickey damsite. Subsurface exploration revealed un-
favorable foundation conditions resulting in selection of the 
present site. 
Plate 4A-2 notes the location of the alternate sites. 
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In view of the absence of a singular alternative providing 
similar benefits, the analysis involves individual alternatives 
that would substitute for specific project purposes. The feasibil-
ity of alternatives, by purpose, is described in the following 
paragraphs. 
9. POWER 
The Federal Power Commission has provided information on the 
most feasible privately-financed alternatives likely to develop in 
the absence of the Federal project. These are gas turbines for the 
peaking type output of Dickey Dam and a combined cycle facility 
for the Lincoln School intermediate type power. 
In conjunction with the concurrent preparation of the environ-
mental impact studies, an extensive study of power alternatives was 
accomplished by a Corps' consultant. Being cognizant that Dickey-
Lincoln School Lakes would be operated within the coordinated New 
England Power Pool (NEPOOL), the project was analyzed within the 
context of the total New England system. Following a screening of 
all technically feasible alternative generation sources, two systems 
were developed through computer programs to meet future regional 
power needs, one system without Dickey-Lincoln School and a second 
mix with the project. This total systems approach reflected project 
interaction with the varied New England generation types consistent 
with system operational, economic and reliability requirements. 
Projected power demands were then dampened by estimated impacts 
due to reasonable load management and conservation measures and two 
generation systems were again developed to meet the reduced demand. 
For both situations, i.e. projected demands without and with 
conservation/load management, total costs were less for the system 
which included Dickey-Lincoln School Lakes. Project costs were 
based on repayment rate criteria of the Department of Interior to 
simulate market conditions. (Analysis was based on October 1975 
price levels. Repayment rate criteria was 6-5/8 percent interest rate 
and 50-year repayment period). The project displaced gas turbine 
units which confirmed Federal Power Commission conclusions. Details 
of the power alternatives study are included in Appendix I to the draft 
Environmental Impact Statement (EIS). 
10. FLOOD CONTROL 
The full range of flood control alternatives encompassing 
structural and non-structural alternatives has been evaluated. With 
the exception of Fort Kent, recurring flood losses are dispersed 
along the 70 mile stretch of river between St. Francis and Hamlin, 
Maine. The scattered locations and varied types of flood losses -
encompassing residential, industrial and public properties, highways, 
railroads and croplands - are conducive to flood control through 
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upstream dams designed to impound the significant annual spring 
runoff. Two single-purpose flood control dams were studied, one 
at the Dickey damsite and the second at Big Rapids on the St. John 
River immediately above its confluence with the Little Black River 
(see Plate 4A-2). The estimated construction costs for the alter-
native Dickey and Big Rapids sites were over $57.0 and $49.0 million, 
respectively. The annual costs for these structures far exceeded the 
potential flood control benefits. 
The alternative of siting several smaller dams on tributary 
streams was also considered but was found infeasible. Flood damages 
are significant when riverflows exceed 100,000 cfs at the Fort Kent 
gage. In order to reduce a 100-year event of 175,000 cfs to the 
100,000 cfs level, 43 percent or 2,440 square miles of drainage area 
above the Fort Kent gage would have to be controlled. If dams were 
to be constructed on the five major tributary streams (Little 
Black, Pocwock, Chimenticook, Big Black and St. John above Northwest 
Branch) above Dickey, only 1,540 square miles would be controlled. 
Adequate control therefore could not be realized to reduce a 100-year 
event below flood levels. The degree of flood control afforded by 
the Dickey impoundment exceeds the 100-year event and could not be 
physically achieved through collective alternative sites on tributary 
streams. 
Local flood protection was also considered. With the exception 
of Fort Kent where a dike system is under construction which will 
provide protection to 100-year flood levels, no sites were econom-
ically justified. The lack of central damage zones eliminated the 
practicality and economic feasibility of implementing local pro-
tective features that would serve as alternatives to the flood 
control feature of Dickey-Lincoln School Lakes. 
Non-structural measures consist of flood insurance, flood 
plain regulations, building codes, floodproofing and permanent 
evacuation. Except for the latter two items, non-structural 
provisions are regulating rather than corrective in nature. They 
are important elements in future flood control management plans 
but would not prevent damages to existing developments. 
Floodproofing, particularly in the form of riprap along highways 
and railroads, would be feasible. It would have more limited 
application to residential properties because of the type, ageand 
condition of structures. Floodproofing would not prevent significant 
flooding of croplands. 
Permanent evacuation could eliminate damages to structures and 
personal property but would not reduce other losses such as agricul-
tural, streambank erosion or damages to highway and railroad embank-
ments. Relocation would also have an impact upon the areas that 
would have to accommodate the relocated facilities. This office 
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evaluated the relocation of a section of Fort Kent 1n conjunction 
with a Section 205 pre-authorization study for that community. The 
analysis concluded the costs of relocation or demolition and re-
construction exceeded the benefits. As a result, the structural 
improvements presently under construction - consisting of a dike, 
floodwall and pumping station - were recommended. A relocation plan 
was also proposed as an alternative to the local protection project 
by the regional planning commission. Following a public meeting in 
Fort Kent on 25 July 1975, the Governor of Maine concluded it was 
in the best interest to approve construction of the local protection 
project in lieu of the relocation plan. Because of the limited 
potential application, lack of economic justification and uncertainty 
of institutionally implementing any plan, evacuation was not con-
sidered a practical alternative. 
11. RECREATION 
In the absence of the project, the most feasible alternative 
for recreational interests would be state development of land along 
Squapan Lake, located about 15 miles west of Presque Isle. The 
Maine Department of Conservation has acquired partial ownership of 
land along the lake and it has the potential for a major day-use 
facility with minimal camping facilities. Development of this site 
in lieu of Dickey-Lincoln School Lakes would also preserve the 
present recreational opportunities in the project area. 
However, recreation is not a primary project purpose. Undoubtedly, 
decisions on the future of the project will focus on its regional 
electric power production capability and to a lesser extent its in-
herent flood control benefits. Several alternative recreational 
plans for the impoundment area were evaluated and are described in 
the "Recreation Resources" - Appendix A. The selected plan repre-
sents the optimal balanced development consistent with the recre-
ational demands and resources afforded by the project. 
H. INVESTIGATIONS 
12. PREVIOUS SURVEYS AND STUDIES 
The water resources of the St. John River basin have been the 
subject of many studies. Significant reports are noted below: 
a. Water Resources of the St. John River Basin, Quebec - Maine -
New Brunswick, 6 April 1953, prepared by the International St. John 
River Board for the International Joint Commission. This report ex-
plored the power and storage potentials of the St. John River basin 
in depth. Hydrologic, geologic, design and construction facets were 
developed in detail. Included in its conclusions was the statement 
that the Rankin Rapids project afforded the principal opportunity 
for development of water resources. The Lincoln School - Big 
Rapids project would have been an alternate to this project. 
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b. The Resources of the New England-New York Region, March 
1955, prepared by the New England-New York Interagency Committee. 
This report utilized and expanded much of the power and storage 
informati on of the previously mentioned report and included other 
facets of water and land use. It described a coordinated basin 
development plan of which the Rankin Rapids power project would be 
a unit. The Big Rapids - Lincoln School project was identified as 
an alternate to preserve the full recreational advantages of the 
Allagash River. 
c. Investigation of the International Passamaquoddy Tidal 
Project, T959, a report to the International Joint Commission by 
the International Passamaquoddy Engineering Board. This selected 
the Rankin Rapids project on the upper St. John River as an auxiliary 
hydroelectric feature of the Passamaquoddy tidal power project. 
d. Effects of Storage on Power Generation in New Brunswick, 
June 1960, a report of the St. John River Board, Fredericton, New 
Brunswick, studying future expansion of the New Brunswick electric 
power system. It considered carefully the effect of the Rankin 
Rapids project on the New Brunswick hydroelectric power plant output, 
and stated the effect of the Big Rapids - Lincoln School project 
would be similar. 
e. The International Passamaquoddy Tidal Power Project and 
Upper St. John River Hydroelectric Power Development, 1 July 1963, 
a report to the President by the Department of Interior. This 
report recommended that it be used as the basis for early authoriza-
tion of the International Passamaquoddy tidal power project and the 
Dickey-Lincoln School hydroelectric development on the upper St. John 
River. The Dickey damsite was selected in lieu of Rankin Rapids to 
preserve the recreational values of the Allagash River. 
f. Supplement to July 1963 Report - The International Passa-
maquoddy Tidal Power Project and Upper St. John River Hydroelectric 
Power Development, 3 August 1964, a report to the Department of 
Interior by the Passamaquoddy-St. John River Study Committee recom-
mending authorization of the International Passamaquoddy tidal power 
project and the Dickey-Lincoln School development. 
g. Conservation of the Natural Resources of New England - The 
Passamaquoddy Tidal Power Project and Upper St. John River Hvdro-
electric Development, 9 July 1965, a report to the President by the 
Department of Interior. This report summarized the findings of the 
August 1964 report and recommended immediate authorization, funding 
and construction of the Dickey-Lincoln School Lakes project. The 
Passamaquoddy tidal power project was not recommended for authoriza-
tion. 
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13. POST-AUTHORIZATION INVESTIGATIONS 
a. General. - Post-authorization investigations fall within 
two timeframes, namely those conducted during the earlier precon-
struction planning effort extending from late 1965 through late 
1967 and the current activities which resumed in the fall of 1974 
and are continuing. 
b. Prior Preconstruction Planning. - Approximately $2.2 million 
were expended during the earlier post-authorization efforts. 
Activities centered on the collection of engineering field data, 
namely photograrmetric surveys of the project impoundment areas, 
topographic surveys of project features, river cross section surveys 
extending from Lincoln School Dam downstream to Hamlin, Maine at the 
Canadian border, and subsurface explorations for structural features 
and borrow areas numbering some 368 borings. Various preliminary 
engineering and real estate studies were accomplished and summarized 
in a series of four design memoranda submitted in 1967. These 
memoranda are listed in the Design Memoranda Index in the front of 
this document. The following reports in support of earlier post-
authorization studies were funded by the Corps. 
Determination of Normal Full Pool Elevation at Dickey, 
1 August 1966, prepared by North Pacific Division, Corps of Engineers. 
Ecological and Archeological Study on the Upper St. John 
Dickey Reservoir and a Report on the Historic Settlement of Castonia, 
1968 by Wendell S. Hadlock, Director William A. Farnsworth Library 
and Art Museum, Rockland, Maine for the National Park Service, 
Department of Interior. 
Reconnaissance Geology of the Upper St. John and Allagash 
River Basins, Maine, 1966 by the U.S. Geological Survey, Department 
of Interior. 
In addition, the U.S. Fish and Wildlife Service submitted re-
ports on the project's wildlife and fishery aspects (the latter in draft 
form) in 1968 subsequent to termination of project planning. 
c. Current Preconstruction Planning. - Current post-authoriza-
tion studies consist of all activities allied with the updating of 
prior efforts, revising as applicable, to reflect revised design 
criteria, changed conditions and current policies. The effort has 
been significantly expanded to respond to requirements of the 1969 
National Environmental Policy Act. With respect to the latter, a 
paucity of baseline data existed for the remote project site. 
Accordingly, substantive effort and funds have been allotted to 
this phase. 
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A brief description highlighting some of the major investiga-
tions completed and underway follows: 
(1) Environmental Studies. - A scope-of-work contract 
identifying major environmental issues and outlining appropriate 
studies and procedures was completed in mid-1975. 
Six major contracts were accomplished that provided key 
input into the draft Environmental Impact Statement. These include: 
Aquatic ecosystem and fisheries analysis 
Archeological survey 
Terrestrial impacts 
Power alternatives 
Social-economic impacts 
Recreation resources 
In addition, smaller contracts were completed for: 
Fisheries utilization study (creel census) 
Rare and endangered plant species surveys 
Climatologic and air quality impacts 
Noise assessment 
Deer wintering habitat survey 
Raptor surveys were conducted by New England Division 
personnel in conjunction with Maine and Federal Fish and Wildlife 
personnel. 
Contractor reports on the above topics are included as 
Appendices to the project's draft Environmental Impact Statement. 
Additional studies are being planned and pursued as a 
result of feedback on environmental studies generated through the 
workshop phase of the public involvement program. 
(2) Water Quality 
(a) Periodic water quality monitoring has been con-
ducted at the project site since the summer of 1975. A mobile 
laboratory was established at the site in the spring of 1976. 
Samples were taken and tested generally semi-monthly with daily 
sampling conducted during the heavy spring runoff. Additional 
sampling was performed during the spring runoff in 1977 and is 
continuing on a reduced scale at strategic locations. 
(b) Two physical models were constructed by the 
Corps' Waterways Experient Station (WES) to define the need and 
location of multi-level withdrawal capability from the proposed 
impoundment in the interest of proper temperature control. Test 
results were used to develop a mathematical model to simulate 
project operation during specified water years. 
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(c) WES also conducted a predictive analysis of 
dissolved oxygen in Dickey Lake. 
Reports on the water quality activities are included 
in Design Memorandum No. 5 - Water Quality. 
(3) Geotechnical Studies 
(a) Surficial geology was delineated by the Corps' 
Cold Regions Research and Engineering Laboratory (CRREL) in Hanover, 
New Hampshire through use of remote sensing techniques. 
(b) Potential earth and rock borrow areas have been 
identified by CRREL through remote sensing. 
(c) Airborne resistivity and magnetic surveys were 
accomplished by CRREL to identify potential rock borrow sources and 
location of magnetic mineral deposits. Airborne surveys were sub-
sequently supplemented by on-ground resistivity surveys to delineate 
rock areas. 
(d) Regional geologic structures have been interpreted 
by CRREL and WES. 
(e) WES has completed a report on earthquake potential 
at the project area. 
(f) A seismometer was installed at the project site 
in October 1975 as part of New England Regional Seismic Network. 
An array of three seismic stations were also established in the 
reservoir area in 1976 to monitor local seismic activity. Three 
added remote seismic stations are being installed. 
(g) Additional subsurface explorations have been 
completed and others are underway to develop data for project 
structures and for potential earth and rock borrow areas. Undis-
turbed samples were also obtained for dynamic testing to identify 
material reaction to potential earthquake loading. 
(h) Development of rock profiles was accomplished 
utilizing seismic survey techniques. 
(4) Hydrology. - Studies have been updated to reflect 
recent hydrologic years. Spillway design floods have been developed 
for Dickey and Lincoln School Dams. The U.S. Geological Survey is 
collecting flow, temperature and conductivity data at various 
locations on the St. John River and major tributaries. Two "snow 
pillows" have been installed to measure the water equivalent content 
of snow. 
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(5) Topographic Surveys. - Surveys have been completed for 
various areas. Efforts consisted primarily of filling voids in 
areas that were surveyed in 1966/67 but not completed due to termin-
ation of funds. 
(6) Real Estate 
(a) A preliminary timber cruise to update timber 
values was completed in February 1975. The timber cruise and 
appraisal were updated in June 1977. 
(b) A preliminary report has been prepared dis-
cussing relocation of Allagash/St. Francis residents. Further 
studies are underway with particular attention to implementation of 
housing. 
(c) Real estate mapping of Lincoln School Reservoir 
area relative to relocation of State Route 161 was completed. 
(7) Miscellaneous 
(a) Aerial photography of impoundments was completed 
in 1976. Infrared photography was also flown to assist in environ-
mental studies. 
(b) A construction cost estimate based on the project 
plan presented in the 1967 General Design Memorandum was completed 
in early 1975 by a large private engineering firm. 
(c) A study report on the hydraulic turbine units at 
Dickey Dam was completed by contract in 1975. 
(d) Four design memoranda have been submitted since 
resumption of preconstruction planning. These memoranda are identi-
fied in this document's Design Memoranda Index. 
In addition to the Corps' activities noted above, the 
Department of Interior (DOI) has also completed reports related to 
the project. DOI has statutory responsibility for transmission and 
marketing of power from Federal projects and is conducting Corps-
funded studies of these two aspects. The Bonneville Power Adminis-
tration of DOI has been assigned the task to define the transmission 
requirements to tie into the existing New England Power Pool grid 
system and to prepare an Environmental Impact Statement for these 
facilities. The Southeastern Power Administration has been charged 
with the marketing analysis. 
The following reports on transmission facilities have 
been completed to date by the DOI. 
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Transmission Planning Summary, November 1976. This 
report summarizes the results of system planning, environmental 
and location studies for a range of alternative transmission facil-
ities. Report recommends a western corridor (1 to 10 miles in 
width), identified as Plan E, which is the subject of further ongoing 
engineering, economic and environmental studies that will identify 
a specific route (1/4 to 1/2 mile in width). 
Transmission System Planning Study, February 1977. 
Report summarizes various transmission system alternative technical 
studies done in 1975/76 and recommends an electrical plan of service 
to integrate project power into the New England transmission system. 
A report on the financial feasibility and marketing 
aspects is included in Appendix D. 
The U.S. Fish and Wildlife Service of DOI has also 
completed several planning aid reports on rare and endanged animal 
and plant species, raptor surveys and impact upon whitetail deer. 
These reports are included in Appendix B. 
I. PLAN FORMULATION AND EVALUATION 
14. PLAN FORMULATION AND EVALUATION 
a. General. -Dickey-Lincoln School Lakes, having been authorized 
in 1965, was formulated essentially on the basis of the policies and 
procedures presented in Senate Document No. 97 dated May 1962 and 
entitled Policies, Standards and Procedures in the Formulation, 
Evaluation and Review of Plans for Use and Development of Water and 
Related Land Resources. 
The authorized interest rate for the project is 3-1/4 percent. 
This rate is consistent with the Water Resources Council (WRC) 
Regulation implemented in 1968 which revised the method of computing 
the interest rate as previously outlined in Senate Document No. 97. 
The regulation permitted an exception, however, for those projects 
already authorized such as Dickey-Lincoln School Lakes. The 
exception noted that if an appropriate non-Federal agency provided -
prior to 31 December 1969 - satisfactory assurances that requirements 
of local cooperation associated with the project would be met, then 
the previous interest rate would be retained. At Dickey-Lincoln 
School Lakes, local cooperation would be required for the cost-
sharing of recreational facilities. Satisfactory assurance was 
received from the then Governor of Maine by letter, dated 24 February 
1969, that the non-Federal requirements would be fulfilled at the 
appropriate time. As a result, the interest rate was retained at 
3-1/4 percent. 
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future units would be refined as power projections are firmed 
through additional years of demand experience. 
A second factor supporting phased development was related to 
the availability of off-peak pumping energy. The added 380 mw 
would consist of two reversible units requiring significant off-
peak energy for pumping. Some concern was evidenced over the 
availability of significant off-peak energy in the 1985-1990 
period. Staged development provides for continued review of the 
progress of planned additions to the New England baseload capacity, 
primarily nuclear, capable of providing the necessary economical 
source of pumping energy. 
The installed capacity at Lincoln School remained at 70 mw as 
developed during the earlier preconstruction planning. 
The tabulation on page 28 summarizes pertinent data on the power 
installation and energy production. 
Several alternative recreational plans were evaluated centering 
on the characteristics of the proposed impoundment and its surrounding 
land mass. A detailed description of the alternative and recommended 
recreational developments formulated is inclosed in Appendix A. 
The benefit-cost ratio for the project is 2.1 to 1 based on the 
3-1/4 percent authorized interest and 1.2 to 1 based on the pre-
vailing water resource interest rate of 6-3/8 percent. Details of 
the project's annual costs and benefits are presented in Sections 
BB and FF, respectively. 
J. EFFECTS ASSESSMENT 
15. GENERAL 
Effects assessment integrates the economic, social and environ-
mental effects in the planning process for water resources projects 
to ensure consideration of all significant adverse and beneficial 
effects. Required by Section 122 of the 1970 River and Harbor and 
Flood Control Act, effects assessments apply to all projects auth-
orized by the 1970 Act and those that follow. 
The authorization and earlier preconstruction planning activity 
on the Dickey-Lincoln School Lakes project predate implementation of 
Section 122 guidelines as well as passage of the 1969 National 
Environmental Policy Act. With resumption of post-authorization 
planning in the fall of 1974 - prompted by the energy crisis and 
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HYDROPOWER CAPACITY 
INSTALLATION AND PRODUCTION 
Drainage Area (sq. mi.) 
Average Discharge (cfs) 
Active Storage (ac-ft) 
Critical Drought Period 
Firm Energy (gwh/yr) 1/ 
Average Energy (gwh/yr) 
Spill (gwh/yr) 
Pumping Energy (gwh/yr) 
Generation from Pumping 
Operation (gwh/yr) 2/ 
Installed Capacity (kw) 
Dependable Capacity (kw) 
Type Turbine 
Rated Head (ft) 
Design Head (ft) 
Lincoln 
School 
4,086 
6 , 6 0 0 
59,090 
(ultimate) 
Dickey 
Initial 
2,725 
4,600 
2,900,000 
Dickey 
Ultimate 
2,725 
4,600 
2,900,000 
December 1963 through March 1969 
228 
262 
21 
70,000 
70,000 
Kaplan 
50 
64 
762 
1,183 
0 
438 
(289) 
760,000 
874,000 
Francis 
762 
1,770 
0 
1 ,314 
(876) 
1 ,140,000 
1,311,000 
Francis 
(one reversible) (three reversible) 
248 
295 
248 
295 
1/ gwh = gigawatt-hours = one million kilowatt-hours (kwh) 
2/ Value included in average energy output 
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prevailing interest in exploring potential new energy sources -
environmental studies for a draft Environmental Impact Statement 
(EIS) were immediately initiated. The concurrent and interdependent 
development of environmental and engineering studies essentially 
incorporated an effects assessment process into the post-authoriza-
tion planning. 
An effects assessment report describing the social, economic 
and environmental profile of the project area, projected conditions 
without and with the authorized project and impacts from project 
implementation is included as Appendix C. 
K. COORDINATION AND PUBLIC INFORMATION AND 
INVOLVEMENT PROGRAMS 
16. GENERAL 
Coordination between the New England Division and applicable 
Federal, State and local agencies has been continuous and extensive 
since resumption of project preconstruction planning. In view of 
the preparation of the project draft EIS concurrent with develop-
ment of revised General Design Memorandum efforts, coordination was 
generally applicable to both documents due to the interdependent 
nature and concomitant evolution of project data. 
Extensive public information and public involvement programs 
have also been mutually pursued for the draft EIS and preconstruction 
planning activities. 
The following paragraphs summarize project coordination and 
public involvement activities. A compilation of correspondence 
on these aspects is included in Appendix J of the draft EIS 
entitled "Coordination with Other Agencies and Public Involvement." 
17. FEDERAL AGENCIES 
a. Department of Interior - Power Agencies. - Because of the 
significant transmission requirements and its potential impact on 
project economics, early contact was established with the Department 
of Interior (DOI) to request studies of transmission and power 
marketing. DOI assigned the responsibility for evaluating trans-
mission needs to the Bonneville Power Administration (BPA) of 
Portland, Oregon. A field office was established by BPA in Bangor, 
Maine in 1976. Electrical system analyses have been completed and 
alternative corridors evaluated. Selection of the preferred route 
and preparation of a draft EIS are underway. The financial 
feasibility and power marketing features have been delegated to 
the Southeastern Power Administration (SEPA) of Elberton, Georgia. 
SEPA has prepared a report on these aspects and is included in 
Appendix D. 
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b. Department of Interior - U.S. F1sh and Wildlife Service. -
Coordination has been maintained with the U.S. Fish and Wildlife 
Service (USF&WS) since 1975. Scopes of services for aquatic and 
terrestrial ecosystems EIS contracts were reviewed and commented 
upon by them. Combined USF&WS, State of Maine and Corps of 
Engineers raptor surveys have been conducted. Coordination and 
consultation pertaining to rare and endangered species and those 
proposed for protection are continuing. A series of Planning Aid 
Reports, discussing endangered, rare or unique animal and plant 
species, are included in chronological sequence in Appendix B. 
Also included is a Planning Aid Report discussing project impact 
upon the whitetail deer. The report recommends that the Federal 
Government acquire an additional 31,708 acres of land identified as 
suitable for deer wintering habitat. This land would mitigate the 
loss of 36,893 acres of deer wintering habitat. In addition to the 
land acquisition, the USF&WS recommends that the State of Maine be 
provided with an annual fund for management and operation of these 
deer yards. At this time, the USF&WS has not identified the lands 
to be acquired. No Planning Aid Reports have yet been received for 
fisheries or terrestrial impacts. 
The authorizing legislation for the project does not include 
specific authorization for acquisition of lands for fish and wild-
life purposes. Accordingly, subsequent to receipt and review of all 
reports from USF&WS addressing project impacts on fisheries and 
terrestrial environments, a report will be prepared on lands recom-
mended for acquisition for fish and wildlife purposes (in excess of 
lands required for the basic project) as a basis for obtaining 
Congressional authorization. 
c. Federal Power Commission. - Coordination with the Federal 
Power Commission (FPC) has prevailed since project inception. 
FPC has presented on a continuing basis information on the most 
feasible alternatives to the project, costs of these alternatives 
and the need for future power. Latest information on alternatives 
and their costs are included in Appendix E and has been used as the 
basis for project economics included in this report. The FPC 
comments on demand for power and useability of project power are 
presented in Exhibit A1 of Design Memorandum No. 3 - Hydropower 
Capacity and Project Economics. 
d. Other Federal Agencies. - Comments have also been received 
from the Federal Highway Administration, U.S. Department of Trans-
portation discussing the roadways over the dams and from the Public 
Health Service, Department of Health, Education and Welfare, con-
cerning probable impact upon disease vectors and public health. 
These comments are included in Appendices F and G, respectively. 
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Under an Interagency Agreement, the Environmental Protection 
Agency provided scientific support, including staffing of a Corps 
mobile water quality laboratory at the project site, for the water 
quality data collection program. 
18. STATE AGENCIES 
Several state agencies have been consulted during the precon-
struction planning. This coordination has been directed through 
the Office of State Planning, which was designated by the Governor 
as the State liaison for the project. Agencies which have provided 
input during various phases of project planning include the 
Department of Inland Fisheries and Wildlife, Department of Conserva-
tion, Department of Transportation and the State Historic Preserva-
tion Commission. 
19. PUBLIC INFORMATION AND INVOLVEMENT 
Significant efforts have been directed towards a broad public 
information and involvement program to foster a public understanding 
of this regional project and to provide meaningful citizen input 
into the preconstruction planning and environmental study process. 
A periodic newsletter has received wide distribution. Some 21 news 
releases have been circulated to date highlighting various project 
activities. A Fact Sheet has been prepared and widely distributed 
explaining the history, purpose and current status of the project. 
Corps personnel have presented a total of 41 formal presentations 
and briefings to colleges and universities, towns, private companies 
and organized groups. In addition, Corps personnel and their con-
tractors attended 13 meetings of the Citizens' Dickey-Lincoln School 
Lakes Project Impact Review Committee. This committee was estab-
lished by Governor Longley in April 1976 to review the project and 
assess citizens' concerns. 
Fourteen public workshops with organized groups were conducted 
through the cooperation of the University of Maine at Orono and 
held at five different locations within the State. They were designed 
to examine the work done to date by the Corps and to suggest where 
further work might be needed to assure an adequate Environmental 
Impact Statement (EIS). Forty-five organizations were represented 
by 135 participants. Locations and workshop topics were selected 
on the basis of responses to letters sent to the leadership of 300 
Maine-based organizations. Workshop participants received written 
background information prior to the meetings to familiarize them 
with the technical content to be covered. Feedback from the workshop 
program has prompted additional studies. Evaluation of workshop 
response is continuing to identify added areas of potential further 
investigation. 
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23. CANADIAN COORDINATION 
Informal meetings and briefings between various Canadian 
technical and scientific interests and Corps personnel have been 
held on the project. An agreement or treaty will be required with 
Canada. Negotiations were underway in the mid-sixties but were 
terminated prior to completion when project funding ceased. Re-
sumption of formal negotiations through the State Department has 
been delayed until completion and circulation of the draft EIS. 
With issuance of the latter on 31 August, it is anticipated that 
negotiations will resume in the near future. 
L. PROJECT PLAN 
21. PROJECT PLAN 
The project plan consists of two earthfilled dams, Dickey and 
Lincoln School, with associated impoundments on the upper St. John 
River in northern Maine. Five dikes would be located at low saddle 
areas along the perimeter of the Dickey impoundment to prevent over-
flow into adjoining river basins. 
Dickey Dam would include four electrical generating units with 
a total installed capacity of 760 megawatts (mw). One of the units 
would be reversible providing 190 mw of pumped storage capability. 
Project construction would include basic provisions to accommodate 
two additional 190 mw pump/turbine, motor/generator units in the 
future, increasing the total potential installed capacity to 1,140 mw, 
one-half of which would be reversible. Dickey Dam would be operated 
as a peaking power facility (15 percent capacity factor) with average 
annual energy generation of nearly 1.2 billion kilowatt-hours (kwh) 
at the initial development and nearly 1.8 billion kwh at the ultimate 
1evel. 
Lincoln School Dam, 11 miles downstream of Dickey Dam, would 
serve as a reregulating reservoir impounding and dampening the 
intermittent large discharges from Dickey Dam and as lower pool 
storage for the pumped storage operation. The Lincoln School project 
would include a 70 mw generating plant capable of providing 262 
million kwh of intermediate power (43 percent capacity factor). 
The combined project would total 830 mw of installed capacity 
and over 1.4 billion kwh of electrical energy with the potential 
to increase the future level of development to a total of 1,210 mw 
and over 2.0 billion kwh. 
32 
In addition to the on-site power production, increased energy 
output totaling an estimated 350 million kwh annually would be 
realized at downstream Canadian hydroelectric plants due to the 
project's streamflow regulation. 
Detailed descriptions of the proposed structures are included 
in Section Q. 
In addition to the dams and appurtenances, significant trans-
mission would be required to tie the project output into the existing 
New England grid system. Preliminary transmission plans, developed 
by the Department of Interior, consist of a 138 kv system extending 
from Lincoln School to Fort Kent and a double circuit 345 kv system 
supported by steel towers traversing southerly through western Maine 
and connecting to the New England grid in northern New Hampshire and 
Vermont. Approximately 367 corridor miles of transmission would be 
required for the initial development with an additional 79 miles 
of corridor needed for the future increment. 
M. DEPARTURES FROM THE PROJECT DOCUMENT PLAN 
22. DEPARTURES FROM THE PROJECT DOCUMENT PLAN 
The authorizing document provides for construction of two dams 
for purposes of hydroelectric power, flood control and recreation. 
The general project plan and purposes remain the same but the scope 
has been modified to include pumped storage capability and the in-
clusion of basic facilities to provide for a future expansion of 
generating capacity. This change in scope was the subject of a 
post-authorization change presently being processed at headquarters 
level. In addition, a number of design changes have resulted from 
the current preconstruction planning. 
The following are the major departures reflected in this re-
vised General Design Memorandum from the plan included in the 
authorizing report as modified by the General Design Memorandum of 
May 1967. Specific revisions to the latter document are discussed 
under individual project features in Section Q. 
a. The number of generating units at Dickey has changed from 
eight 95 mw units to four 190 mw units, one of which would be 
reversible type providing pumped storage capability. Total initial 
installed capacity remains the same. This change resulted from 
power scoping studies presented in Design Memorandum No. 3 -
Hydropower Capacity and Project Economics, August 1976. Changes b. 
through f. which follow also resulted from these power scoping studies. 
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b. The number of penstocks at Dickey Dam has decreased from 
eight to four, and diameters have increased from 18 ft. to 27 ft. 
c. Basic provisions would be included in the initial con-
struction to accommodate two additional reversible units in-
creasing the installed capacity by 380 mw to an ultimate total 
of 1,140 mw at Dickey Dam. 
d. The number of units at Lincoln School Dam has changed from 
two at 35 mw to two at 30 mw and one at 10 mw. Total installed 
capacity remains the same. 
e. The top elevation of Lincoln School Dam has been raised 
10 ft. to provide adequate afterbay or lower pool storage for the 
pumped storage operation. This increase includes storage for the 
ultimate development. 
f. The elevation of the Lincoln School pool has similarly been 
increased 10 ft. for pumped storage provisions and greater down-
stream flow regulation with total storage capacity increasing from 
60,700 acre-ft. to 86,355 acre-ft. 
g. An upper level 26-foot diameter tunnel and control tower 
have been added for diversion, flood control and emergency evacu-
ation purposes. This change was effected primarily to avoid poten-
tial cavitation problems caused by the operation of lower tunnel 
gates under extremely high heads as envisioned in prior plans. 
h. A gate chamber has been included at the mid-point of the 
low level diversion, flood control and emergency evacuation tunnel. 
This change combined with that described in g. eliminates the need 
for the tall control tower previously planned for the single 26-foot 
diameter low level tunnel. 
i. The north abutment of the Dickey North Dam has been pivoted 
about 1,000 ft. downstream to access more favorable foundation con-
di tions. 
j. Sixteen large selector gates have been included in the 
power intake facilities at Dickey Dam to obtain required withdrawal 
capability from the impoundment in the interest of maintaining proper 
temperature control for downstream releases. 
k. Due to poor foundation conditions, the spillway has been 
relocated from the right (south) abutment of the Dickey South Dam 
to a rock knoll separating the North and South Dams. This change 
also necessitated a realignment of the powerhouse. 
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1. The size of the four tainter gates at the Lincoln School 
spillway has increased from 40 ft. wide x 50 ft. high to 60 ft. 
wide x 50 ft. high to pass the higher spillway design flood devel-
oped in studies reported in Design Memorandum No. 2, Section IV -
Lincoln School Dam - Spillway Design Flood, dated April 1976. 
N. HYDROLOGY AND HYDRAULIC ANALYSIS 
23. CLIMATOLOGY AND STREAMFLOW 
The upper St. John River basin, located near 47°N latitude, 
has a cool, semi-humid climate, characterized by short, cool summers 
and long, cold winters. The mean temperature in the basin approxi-
mates 40° Fahrenheit, and the area is subject to wide temperature 
extremes with minimums of about -40° and maximums near 100° Fahrenheit. 
Subzero temperatures occur approximately 50 days each year. Annual 
precipitation approximates 36 inches and is distributed fairly 
uniformly throughout the year. About one-third of the precipitation 
occurs as snow with an annual snowfall of about 100 inches. On the 
average, snowfall occurs eight out of twelve months of the year. 
Average depth of snow ranges between 20 and 40 inches over the upper 
basin by early spring, frequently exceeding 10 inches of water content. 
Prevailing winds are from the west, and maximum wind speeds of 60-70 
miles per hour have occurred from the northwest. 
Average streamflows at the Dickey and Lincoln School damsites 
are 4,600 and 6,600 cfs, respectively, but the St. John River is 
subject to wide variations in seasonal discharge. Winter snows 
provide little runoff from December through March, but the snowpack 
melt resulting from spring rains and warm temperatures produces 
large riverflows during April, May and June, amounting to about two-
thirds of the total annual runoff. Summertime and autumn flows are 
normally relatively low. Total annual streamflow is equivalent to 
about 23 inches of runoff or about 65 percent of annual precipitation. 
Major floods in the St. John River have resulted from snowmelt 
in combination with rainfall during the months of April and May. 
The peak discharge at the Dickey site was 87,200 cfs during the 
record flood of May 1974. The record non-snowmelt occurred in 
August 1976, and its peak at Dickey approximated 62,500 cfs. 
The record drought, or critical hydroperiod, in the basin was 
quite prolonged - extending from December 1963 through March 1969. 
During this extended period, streamflow was approximately 20 percent 
below normal. 
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There are six recording stream gages in the St. John River 
basin above Fort Kent. Data recorded at these stations have been 
extensively analyzed and presented in Sections I through IV of 
Design Memorandum No. 2 - Hydrology and Hydraulic Analysis. Two 
of the primary station records used in the hydrologic analysis of 
the Dickey-Lincoln School Lakes project were: "St. John River at 
Dickey", and "Allagash River near Allagash". The data from these 
stations was basic to the power studies presented in Design Memo-
randum No. 3 - Hydropower Capacity and Project Economics. 
24. STREAM DIVERSION AT DICKEY 
During construction of the main Dickey Dam embankment, river-
flows would be diverted through a 26-foot diameter tunnel to be 
driven through the south (right) abutment of the North Dam. The 
St. John River would be diverted through the tunnel as soon as 
practicable after the spring runoff season. River closure would 
be made by building a cofferdam upstream of the main embankment 
site. The initial height, sufficient to divert the river, would 
be raised as rapidly as possible to elevation 646 ft. msl to protect 
the work area against a 10-year frequency summer season flood 
(June through September). Following diversion of the river, the 
upstream portion of the main embankment would be constructed 
during that summer season to an elevation necessary to divert the 
20-year frequency all season flood during the following spring. 
A maximum pool elevation of 724 ft. msl is attained by routing 
through reservoir storage a 20-year frequency (by volume) flood, 
which is comparable to the record volume flood of May 1961. At 
elevation 724 ft. msl, the reservoir would have about 780,000 acre-
ft. of storage and the tunnel would have a discharge capacity of 
33,000 cfs. 
It is considered feasible to construct a portion of the main 
dam to elevation 735 ft. msl during the first construction season. 
This elevation would provide 11 ft. of freeboard above the 20-year 
frequency flood, which would be more than adequate for waves and 
wind setup, and allows for contingencies in meeting the first year's 
construction schedule. 
A complete description of the diversion plan will be contained 
in Section 11A of Revised Design Memorandum No. 2 - Hydrology and 
Hydraulic Analysis - Stream Diversion at Dickey, currently being 
prepared. 
25. DICKEY DAM - SPILLWAY DESIGN FLOOD 
The spillway design flood for the Dickey project was developed 
and presented in Section III of Design Memorandum No. 2 - Dickey 
Dam - Spillway Design Flood, dated May 1975 with further discussion, 
including sensitivity studies, in 0CE Indorsements No. 1 and 2. 
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The adopted flood was derived using probable maximum storm rainfall, 
developed by the Hydrometeorological Branch of the U.S. Weather 
Bureau, for the upper St. John River basin. Probable maximum floods 
were analyzed both with and without snowmelt and the adopted design 
flood, with a peak inflow of 490,000 cfs, was a non-snowmelt flood 
occurring with the project initially filled to spillway crest. 
With a 600-foot long ungated spillway at elevation 910 ft. msl, 
the resulting maximum surcharge was 8.8 ft. and the maximum outflow 
was 127,000 cfs, distributed as follows: 
Spillway discharge - 60,000 cfs 
Turbines discharge - 35,000 cfs 
Outlet discharge - 32,000 cfs 
Total 127,000 cfs 
An adopted freeboard of 6 ft. resulted in a required top of 
dam elevation of 925 ft. msl. 
26. LINCOLN SCHOOL DAM - SPILLWAY DESIGN FLOOD 
The peak flow of the spillway design flood at Lincoln School 
Dam, located downstream of Dickey, would result from the maximum 
probable storm centered over the intervening Allagash watershed 
with the coincident outflow from Dickey resulting from the residual 
rainfall over its watershed. The peak runoff from the watershed 
below Dickey was 210,300 cfs and the coincident outflow from 
Dickey was 108,200 cfs, resulting in a peak design flow at Lincoln 
School of 318,500 cfs. Due to the relatively small amount of 
storage capacity in Lincoln School Lake, no routing was made, and 
it was assumed for design that outflow equaled inflow. Consequently, 
the spillway design flow at Lincoln School is 318,500 cfs with a 
maximum design level not to exceed elevation 625 ft. msl. This 
will require a spillway with four 60-feet wide by 50-feet high tainter 
gates, or the equivalent. 
Complete analysis, including sensitivity studies, of the Lincoln 
School Dam spillway design flood is the subject of Design Memorandum 
No. 2, Section IV - Lincoln School Dam - Spillway Design Flood, 
dated April 1976. 
27. FLOOD ANALYSIS AND RESERVOIR REGULATION 
The operation of Dickey-Lincoln School Lakes would be a coordin-
ated effort between the New England Division (NED) and NEPEX - the 
operating branch of the New England Power Pool. The roles of each 
organization are expected to be as follows: 
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a. NED would control the seasonal operation of the project, 
assure that flow requirements established by an international treaty 
or agreement are met and continuously study and forecast hydrologic 
parameters important to flood control and hydropower operations. 
Reservoir rule curves would be established seasonally and monitored 
continuously. Downstream control points for flood control would be 
established, and assurances obtained to insure that present channel 
capacities would not be diminished. 
b. NEPEX would control the hourly operations of power plants, 
the dispatch of power and pump-back operations. Continued contact 
would be maintained with NED to assure compatibility of project 
purposes. 
Dickey Lake would be a large seasonal storage reservoir with 
approximately 2.9 million acre-ft. (20 inches) of active storage 
for power and flood control regulation. Operating rule curves for 
the drawdown period of December through March would relate time and 
extent of drawdown to forecasted spring runoff. Through computer 
simulations performed by NED, it was determined that all historical 
springtime floods could be stored at Dickey with only minimal outflow 
through turbines to downstream. During the summer and fall months, 
natural streamflow would nearly equal that required for operation, 
and the pool would normally fall only about 2 to 3 feet through 
November. During this period (June through November), historic 
floods have not been great in volume and about 1.5 inches of flood 
control storage would normally be available below spillway crest. 
In the event the pool should rise above spillway crest, surcharge 
storage would provide appreciable buffering with storage equivalent 
to 0.6 inch of runoff per foot of rise. 
Lincoln School Dam would be primarily a reregulator of peaking 
power releases from the Dickey plant, and would have little or no 
impact on flood control. Adequate pondage is provided for daily 
regulation of power releases and pump-back to Dickey Lake. No 
storage is allocated to flood control at Lincoln School. 
Seasonal simulations of Dickey Lake made in conjunction with 
project scoping studies are included in Design Memorandum No. 3 -
Hydrpower Capacity and Project Economics. Described therein are 
concepts of flow regulation which would likely govern seasonal 
operation of the project. Another Design Memorandum - Flood Analysis 
and Reservoir Regulation, will address more specifically the daily 
and real-time considerations and plans of project operation for 
flood control and power. Emphasis will be placed on hydrologic 
data collection and flow forecasting methodology. 
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28. EMERGENCY EVACUATION OF DICKEY LAKE 
Criteria presented in draft ER 1110-2-50 dated 25 February 
1975, specifies that reservoirs should have sufficient outlet capacity 
to achieve either of the following within a period of 120 days: 
(a) permit evacuation of 90 percent of the reservoir storage, or 
(b) reduce the pool to within 20 ft. of the preproject full channel 
elevation. The criteria also specifies that inflow during the 
drawdown period should be assumed equal to the average flow of the 
highest recorded consecutive 4-month period. 
Assuming only 70 percent discharge capacity or 35,000 cfs 
available through the generating units and a regulated capacity of 
32,000 cfs between the upper level and the lower level outlet 
works, the impoundment storage could be 90 percent evacuated in a 
period of 92 days. Discharges released during such an evacuation 
would generally be below downstream flood stages. 
If all generating units were assumed inoperable and the dis-
charge capacity is limited to 32,000 cfs, the length of time to 
evacuate 90 percent of the storage at Dickey would be lengthened 
from 92 to 152 days. More detailed information on the emergency 
evacuation capabilities at Dickey is contained in Design Memorandum 
No. 2, Section III - Dickey Dam - Spillway Design Flood. 
29. WATER QUALITY AND SEDIMENTATION 
a. Water Quality. - Extensive field sampling and laboratory 
analysis work was accomplished in 1975 and 1976 to determine base-
line water quality conditions in the tributary streams draining 
the watershed above the project site and in the mainstream St. John 
and Allagash Rivers at and below the project site. The data devel-
oped in this program were used in the preparation of the Environ-
mental Impact Statement and in the hydrologic investigations for 
water quality control. 
In accordance with ER 1110-2-1402, the thermal regime of the 
proposed Dickey-Lincoln School Lakes system was simulated for a 
wide range of hydrological and meteorological conditions experienced 
in the St. John River basin using a mathematical model developed by 
the Hydraulics Laboratory at the Waterways Experiment Station (WES). 
The mathematical model was written specifically for this project 
by incorporating the hydrodynamic characteristics of the two-lake 
system which were determined from hydraulic model investigations. 
Two physical models were used in these investigations: (1) an 
undistorted scale model (1:200) of the Dickey Lake penstock head-
works and related local topography was used to determine the steady-
state selective withdrawal and pump-back characteristics under 
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various conditions of density stratification and hydropower opera-
tion; and (2) a highly distorted scale model (1:3600 H to 1:180 V) 
was used to simulate the entire dual lake system and to determine 
its response to the dynamic, unsteady-state, density stratified 
flow which would actually be experienced in the hydropower operations. 
Studies to predict the dissolved oxygen (D.O.) regime of Dickey 
Lake in its transitional and post-stabilization periods were con-
ducted by the Environmental Effects Laboratory at WES using data 
obtained from 25 existing lakes in the northeast part of the United 
States and Canada. 
Additional limnological type water quality investigations were 
conducted and combined with the above described work in order to 
assess (1) the future quality conditions in Dickey and Lincoln School 
Lakes - both short and long-term, (2) the adequacy of the proposed 
selective withdrawal gate structure at the penstock headworks, and 
(3) the project's impacts on downstream water quality conditions. 
These are all reported in detail in Design Memorandum No. 5. -
Water Quality, dated June 1977. 
In summary, the current water quality condition of the streams 
in the project watershed are generally good (fishable and swimmable), 
with minor exceptions. Dickey Lake would be strongly stratified during 
summer (thermally induced density stratification) with hypolimnetic 
temperatures at 4°C and dissolved oxygen concentrations at or above 
5 mg/1 all year. The selective withdrawal structure at Dickey Lake 
would allow for releasing the warmest water possible from its 
impoundment and thus assist the natural warming of the waters in 
Lincoln School Lake in producing release water temperatures which 
meet the natural objective temperature range. 
b. Sedimentation. - New England streams generally carry much 
lower suspended and bed sediment loads than streams in other parts 
of the nation. Suspended sediment data collected by the U.S. Geolog-
ical Survey at the St. John River in Dickey, Maine, just upstream 
from the Dickey damsite (drainage area = 2,700 square miles), and 
at the Allagash River at its confluence with the St. John River 
(drainage area = 1,250+ square miles) indicate annual yields of 
36.5 tons/square mile and 35.4 tons/square mile, respectively. 
Estimates of the annual sediment load into Dickey Lake are 
given in Design Memorandum No. 5 - Water Quality in which it was 
reported that only 0.13 percent of the total volume of the lake 
would become occupied by sediment at the end of a 100-year period. 
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(2) Outlet Works. - Discharges from the outlet works tunnel 
would also be conveyed to the Allagash River by a 1,300-foot long 
open channel excavated in rock as shown on Plates 4A-5 and 4A-14. 
Present plans include a parabolically curved invert dropping into 
a stilling basin excavated in rock about midway along the discharge 
channel length. Final design geometry and hydraulic analysis will be 
presented in the control works feature design memorandum. 
d. Spillway and Stilling Basin 
(1) Spillway. - Hydrologic analysis of the spillway design 
flood was presented in Design Memorandum No. 2, Section III -
Dickey Dam - Spillway Design Flood, dated May 1975. The emergency, 
uncontrolled, overflow spillway would have a 600-foot long curved 
crest (elevation 910 ft. msl) with concrete ogee cross section and 
converging chute and parallel wall channel excavated in rock. The 
geometry of the spillway is described in paragraph 47a.(6) and 
shown on Plates 4A-5 and 4A-10. 
The spillway would be designed to discharge 60,000 cfs 
under spillway design flood conditions with the pool at elevation 
918.8 ft. msl. Several designs of the converging chute section 
were investigated in an attempt to conform with guidance presented 
in ETL 1110-2-158. However, because of the extremely steep invert 
slope, the Froude number increases rapidly with distance down the 
chute and exceeds the value of 3.0. Analytical studies indicate 
that standing waves would occur in the converging section and cross 
waves would occur in the parallel wall channel. A hydraulic model 
investigation will be needed to determine the appropriate convergence 
geometry for containment of the water surface profile and for proper 
operation of the downstream stilling basin. 
(2) Stilling Basin. - The energy in the spillway discharge 
would be dissipated in a 200-ft. wide by 210-ft. long stilling basin 
before the flow enters the upstream end of Lincoln School Lake (see 
Plates 4A-5 and 4A-10). This stilling basin would be evaluated for 
hydraulic performance in the spillway model investigation. 
e. Powerhouse Headworks. - The selection of the type of head-
works planned for the Dickey Dam powerhouse was based upon the need to 
selectively withdraw water from the epilimnion zone of the lake in 
order to meet downstream water quality standards. Due to the extremely 
high discharge rates during power generation and the large cross 
sectional area required to maintain reasonable entrance velocities, 
orifice control was considered impractical. Instead, a series of 
vertical selector gates acting to produce submerged weir discharge 
into a wet well was chosen as the selective withdrawal control 
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structure. Total width of the selective withdrawal structure was 
based on the width of penstock monoliths, and on the hydraulic 
criteria that velocities through the trashrack and in the wet well 
should be limited to 5 fps and that the head differential between 
the lake and the wet well be limited to about 1.5 feet. 
To accomplish this, each penstock would be fed by four 
adjacent selector gate panels of 20-foot width each. Hydraulic 
analysis indicates that each gate must be submerged by a minimum 
of 23 ft. of water to meet the differential head criterion. The 
resulting configuration of the headworks is shown on Plate 4A-15. 
This plan was subjected to hydraulic model investigation at the 
WES and was found to perform adequately. The results of the physical 
and mathematical hydrothermal model investigations of the selective 
withdrawal structure were presented in Design Memorandum No. 5 -
Water Quality, dated June 1977. 
f. Penstocks. - Cost studies have not been made to determine 
the most economical penstock diameter. For present planning, the 
diameter of penstocks was determined using the following empirical 
formula: 
4.44 p0.43 
D =
 H 0.65 
where: D = diameter 
P = rated horsepower of turbine 
and H = rated head 
This formula is presented in the third edition of Handbook of 
Hydraulics by Davis and Sorensen and yields the value of 27 ft. for 
the Dickey Dam penstocks. 
At the base of the wet well in the headworks structure, bell-
shaped entrances located in the concrete non-overflow section of 
Dickey Dam would conduct the flow to each penstock. The invert 
elevation at the penstock intake would be 810 ft. msl. Bulkhead 
and tractor gates would be situated in each penstock entrance for 
the purposes of emergency closure and repair. The turbine wicket 
gates are considered adequate to provide positive closure and 
would function as the service gates. The penstocks and intake 
structure are shown on Plates 4A-16 and 4A-17. 
Detailed cost studies for determining economic penstock diameter 
and water hammer studies to determine whether or not a surge tank is 
required will be presented in the feature design memorandum for 
penstocks and headworks. 
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31. HYDRAULIC ANALYSIS - LINCOLN SCHOOL DAM 
Hydrologic criteria used in the preliminary sizing of the 
spillway crest length and the spillway tainter gates was presented 
in Design Memorandum No. 2, Section IV - Lincoln School Dam -
Spillway Design Flood, dated April 1976. Hydraulic analysis of the 
spillway and the hydraulics of diversion will be presented in a 
separate feature design memorandum for the Lincoln School spillway. 
The plan for diversion during construction at Lincoln School Dam 
is described in paragraph 52. 
0. GEOLOGY AND SOILS 
32. GENERAL GEOLOGY 
The wilderness area which comprises much of the upper St. John 
River basin in the United States was not mapped topographically 
until 1953. Geologic mapping has been limited to reconnaissance 
scope supplemented by photogeologic mapping and an airborne resistiv-
ity survey to assist in locating sources of construction materials. 
The only published detailed geologic investigations in the immediate 
area are in the igneous rock area at Deboullie Mountain. In the 
Canadian part of the upper basin, detailed geologic mapping of 
correlative value is available for much of the area adjacent to the 
international border. 
During the 1966 field season, reconnaissance of the upper 
basin by the U.S. Geological Survey (USGS) was supported by the 
New England Division, Corps of Engineers in investigation of the 
general regional geology and evaluation of the possibility of 
economic mineral deposits. This reconnaissance preliminarily 
reported that no deposits of economical value were indicated in 
the areas of flowage. Additional study by the use of an airborne 
magnetometer conducted in conjunction with the airborne resistivity 
survey in 1975 did not outline anomalies usually associated with 
abnormally high magnetic mineralization in the flowage areas. 
The upper St. John River basin is a maturely dissected upland 
region which has been modified by glaciation. The headwaters area 
is predominantly a region of low relief with wide, flat plains, 
mostly swamps, and low, broadly domed hills with occasional, widely 
scattered monadnocks. Downstream from the headwaters of the reser-
voir along the main river and throughout the Allagash and Little 
Black River drainage areas, the relief is greater and the topography 
is rougher with steep hills and narrow-crested, broken ridges 
rising above generally narrow, trough-like valleys. Till consisting 
of variable, gravelly, silty to clayey sand with cobbles and boulders, 
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